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News article "Amazing WJz^eelchair Goes Up and Down Stairs". 
ART-UNIT: 361 

PRIMARY-EXAMINER: Boehler; Anne Marie 
ATTY-AGENT-FIRM: Bromberg & Sunstein LLP 

ABSTRACT : X 

There is provided, in a preferred embodiment, a transp^tation vehicle for 
transporting an individual over ground having a surf^e that may be irregular. This 
embodiment has a support for supporting the subjec;^^ A ground-contacting module, 
movably attached to the support, serves to suspe;?^d the subject in the support over 
the surface. The orientation of the ground- contracting module defines fore-aft and 
lateral planes intersecting one another at a y^rtical. The support and the ground- 
contacting module are components of an asse^ly. A motorized drive, mounted to the 
assembly and coupled to the ground-contactang module, causes locomotion of the 
assembly and the subject therewith over jOs\^ surface. Finally, the embodiment has a 
control loop, in which the motorized d^ve is included, for dynamically enhancing 
stability in the fore-aft plane by operation of the motorized drive in connection 
with the ground-contacting module. ^^e ground contacting module may be realized as 
a pair of ground-contacting member, laterally disposed with respect to one 
another. The ground-contacting rs(embers may be wheels. Alternatively, each ground- 
contacting member may include duster of wheels. In another embodiment, each 
ground-contacting member incudes a pair of axially adjacent and rotatably mounted 
arcuate element pairs. Relied methods are also provided. 

51 Claims, 59 Drawing figures 
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DOCUMENT-IDENTIFIER: US 5971091 A 

** See image for Certificate of Correction ** 

TITLE: Transportation vehicles and methods 



Application Filing Date (1) : >^ 
19950203 

Detailed Description Text (41) : 

FIGS. 25-26 provide detail of a three-whWl cluster design to^ the embodiment of 
FIGS. 18-20. Each cluster 251a and 251b ms its own drive m^tor 252a and 252b, 
which drives the cluster through a gear tr^in . The wheels/of each cluster are 
powered separately by a motor 253a for* clu^er 251a and^y a motor 253b for cluster 
251b. The wheels within a given cluster 251a^lor 251b driven synchronously by 

such cluster's motor 253a or 253b, as the case may through a radially disposed 

gear arrangement. A side view of the cluster 251a FIG. 26 shows wheels 261a, 
261b, and 261c with associated drive gears 262ay^62b, and 262c, driven by 
respective idler gears 263a, 263b, and 263c, w);?ach in turn are driven by power gear 
264, which is turned by the shaft of motor 25<fa. 

Detailed Description Text (67) : / 

FIGS. 39A-B, 40A-B, 41A-B, and 42A-C iLlfustrate the sequences in a control 
arrangement, to permit a vehicle acco;?ding to the embodiment of FIGS. 11-21 to 
achieve stair climbing in accordanc^a second embodiment. Four basic sequences of 
operation are involved in this emb/^iment: start; reset angle origins; transfer 
weight; and climb. This embodiment, among others, may be conveniently implemented 
in the control arrangement of F^. 27. Block diagrams showing control algorithms 
for achieving these four sequences are shown in FIGS. 43 (start), 44 (transfer 
weight), and 45 (climb). (No/motion is involved in the reset angle origins 
sequence, so no control algorithm is shown for this sequence.) FIGS. 39A and 39B 
illustrate orientation oj/zhe cluster in the start sequence. In this sequence, the 
cluster moves from ilrs-iiormal balancing position on two wheels (FIG. 39A) to a 
position (shown in FIG. 39B) in which a first pair of wheels (one from each 
cluster) is on a first level and a second pair of wheels from each cluster is on 
the next stair. The angle values used in this description in connection with FIGS. 
39A through 42C are those resulting from application of the nominal stair and 
cluster ^heel-si-zes4 given in Table 1 above. In the start sequence, algorithm shown 
in FIG. 43, an input is provided of . theta . . sub . C ref as a function of time to the 
cluster block 4301; the function varies smoothly from the start to the finishing 
values. Alternatively, an input of . theta .. sub . PC ref can be provided in a simdlar 
fashion. Here the input of . theta .. sub . C ref is run through processor 4302 to 
compute the quantity ##EQU4## This quantity, along with . theta .. sub . C ref itself 
and .sigma. are provided as inputs to summer 4303, which computes ##EQU5## and 
provides this quantity as the . theta .. sub . PC ref input to cluster block 4301. The 
cluster block 4301 is configured as in FIG. 34, except that . theta. . sub. PC ref is 
no longer fixed at .pi., but varies as just described. The balancing block 4304 is 
configured as in FIG. 33, but the joystick gains KIO and Kll are set to 0. The 
summer 4305 provides compensation to the pitch reading of the inclinometer in the 
same manner as described above in connection with FIG. 35, and the output of summer 
4305 is differentiated by differentiator 4306 to provide correction 
of . theta . . sub . I in the manner described above in connection with FIG. 35, so 
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corrected pitch inputs .theta. and .theta. are provided to the wheel balancing 
algorithm 4304. The inputs r. theta .. sub .wl and r. theta. . sub. wr to balancing block 
are also derived in the same manner as described above in connection with FIG. 35. 

Detailed Description Text (91) : 

Atr^he-peirtinent-^instant"^^!^^ the algorithm uses ^s ens or--A^t o_. de teS5Sre--feheD 
lli-sfeance" to~th"eIIneKt~s^t ep , the fact that it will take 2.pi./3 rotations of the 
"cluster to get to the next step, and the Vh e el^ ~r^ ilis'^to ^c^a leu la the climb ratio. 
If sensor A reads out-of-range (no riser, ""ready to step onto^aTTanding) , or a 
distance beyond a certain threshold (too far to riser, must go to balance mode 
frrst) , it is noted that this is the last step; then the control goes to last step 
processing. This procedure is repeated for each successive step until the last 
step. .-^V^ 

Detailed Description Text (109) : >v 

FIG. 52 shows the mechanical details ol the hip and knee joints. Both joints are 
mechanically identical. The motor magnet\rotor 5211, acted on by stator 5212, turns 
a shaft 5213, mounted in bearings 522 andS5272. The shaft 5213 rotates the wave 
generator 5271, which is an approximately e^iptically shaped piece, rotating 
within bearing 5272. The wave generator 527l\^uses the harmonic drive cup 5262 to 
incrementally engage and disengage its teeth wr^h the harmonic drive spline 5261. 
This process causes the thigh 483 to move with reepect to the calf 486 or seat 
frame 481 with a very high reduction ratio. An electromagnetic power off brake 
having electromagnet 5281 and brake pad 5282 can be aoplied to the wave generator 
5271 to^revent the joint from rotating. This allows the motor to be turned off 
when t?fie joint is not being actuated. A potentiometer 52Vis geared through gear 
traj^ 5241 to the harmonic drive cup 5262 to give absolute\^sition feedback, while 
anj^ encoder (not shown) is fixed to the motor shaft at positioi^523 to provide 
incremental position information. >^ 
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DOCUMENT-IDENTIFIER: US 5931882 A 

TITLE: Combination grid recipe and depth control system 
DATE-ISSUED: August 3, 1999 



Aug 3, 1999 
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NAME 
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COUNTRY 
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NAME 
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CITY 
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STATE 
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02 



APPL-NO: 08/ 883423 [PALM] 
DATE FILED: June 2 6, 1997 

PARENT-CASE : 

CROSS-REFERENCE TO PATENT APPLICATION The present application is a continuation-in- 
part of patent application Ser. No. 08/730,614, filed Oct. 21, 1996, which is a 
continuation-in-part of application Ser. No. 08/331,795, filed Oct. 31, 1994, now 
abandoned, which is a continuation-in-part of patent application Ser. No. 
08/098,621 filed Jul. 29, 1993, now abandoned. 
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239/161, 239/164, 239/168, 111/130, 111/200, 111/903, 172/4, 172/4.5, 172/176, 
172/724, 172/316, 172/421, 172/430, 50/1. 2E, 50/DIG.15 
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PAT-NO 
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IS SUE -DATE 
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PATENTEE-NAME 
Monson et al. 
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111/130 
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OTHER PUBLICATIONS 

Brochure entitled "Senstek Brings You Ultra-Control", published by Senstek. Sep. 
1989. 

ART-UNIT: 361 

PRIMARY-EXAMINER: Louis- Jacques ; Jacques H. 
ATTY-AGENT-FIRM: Hill & Simpson 

ABSTRACT : 

A multi-product applicating system, seed planting system and control are provided 
for the dispensing of liquid or granular products in pre-selected amounts and 
planting seeds at pre-selected depths and frequencies. Three or more separate 
products can be dispensed simultaneously and constant control and monitoring of all 
products is provided for at the control console. Seed planting depth can also be 
continuously monitored. The present invention further provides a grid recipe system 
for creating a recipe which defines the amounts of each type of product to be 
applied to specific areas of the field and/or which defines a seed planting depths 
and frequencies for specific areas of the field. The grid recipe system utilizes 
the GPS and a data card having the recipe and/or seed depth/frequency stored 
thereon for controlling a computer which communicates with the control console of 
the present invention. The recipe and/or depth/ frequency grid is created by the 
farmer based on personal knowledge and experience. 

18 Claims, 9 Drawing figures 
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File: USPT 



Aug 3, 1999 



DOCUMENT- IDENTIFIER: US 5931882 A 

TITLE: Combination grid recipe and depth control system 



Application Filing Date (1) : 
19970626 



Detailed Description Text (8) : 

Switch 66 is used in a first mode to enter in boom widths and in a second mode to 
enter the numeral 3. Thus, by utilizing switch 66 the width of each boom, in inches 
or centimeters can be input into the console memory for up to ten booms. Key 68 is 
used in a first mode to enter in whe_el^si-ze'~f or -^alcul-atingr speed when using a 
wheelr"drive"speed---sensor^nd in a'~second mode to enter the numeral 4 . By using 
switcliHo'S^thTe^lieel^dri^ speed sensor can be calibrated to provide appropriate 

speed input signals when utilizing such a wheel drive speed sensor. Sueh—s ens or s 4 

a-re'""known'^and3^tXlXze;^all effect switches, magnetic switches or other similar 



arrangements on a non-driven wheel such that the number^o f ^rotations are ^punte^ 
and, given the diameter of the wheel, distance and thus speed carr"b'e~ 'ca"rcuratrea and 
displayed. ^ ^ ^ — — — — y 



Detailed Description Text j(20) : 

The control system describeS above is shown on the right half of FIG. 4. The blocks 
shown include the muJ^tJ^le_Ao^ . Five such systems are 

illustrated in FIG^ — ^4^The'~cVntrl5ried"ltre"tering-sy^^ be mechanically, 

electrically or hydraulicallyXdriven . The planting depth control unit may be driven 
mechanically, electrically or \vdraulically. As seen in FIGS. 4 and 9, the 
preferred planting depth controlVunit is controlled hydraulically . The rate of 
application is controlled by vary\ng the speed or restricting the output of the 
deliverv^system. The volumetric ourout of the metering system is converted to a 
pulse J^rain that can be recognized bV the console. The controlled metering systems 
are connected to and communicate witlXthe console. 
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J\BSTRACT : 

A method and system for compensating for wheel wear uses position and/or speed 
information from an independent positioning system to measure some distance over 
which the train has traveled. Wheel rotation information is also collected over the 
distance. The wheel rotation information and distance and/or speed information are 
then used to determine the size of the train wheels . The method is performed 
periodically to correct for changes in wheel size over time due to wear so that the 
wheel rotation information can be used to determine train position and speed in the 
event of a positioning system failure. 

60 Claims, 3 Drawing figures 
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ART-UNIT: 361 

PRIMARY-EXAMINER: Boehler; Anne/Marie 
ATTY-AGENT-FIRM: Bromberg & jmnstein LLP 
ABSTRACT : 

There is provided, in a/preferred embodiment, a transportation vehicle for 
transporting an indiviaual over ground having a surface that may be irregular. This 
embodiment has a supt/ort for supporting the subject. A ground-contacting module, 
movably attached to/the support, serves to suspend the subject in the support over 

rientation of the ground-contacting module defines fore-aft and 
:ersecting one another at a vertical. The support and the ground- 
are components of an assembly. A motorized drive, mounted to the 
ipled to the ground-contacting module, causes locomotion of the 
assembly and t/he subject therewith over the surface. Finally, the embodiment has a 
control loop/ in which the motorized drive is included, for dynamically enhancing 
stability irj the fore-aft plane by operation of the motorized drive in connection 
with the griound-contacting module. The ground contacting module may be realized as 
a pair of Around-contacting members, laterally disposed with respect to one 
another. Ttte^round-contacting members may be wheels. Alternatively, each ground- 
contacting member may include a cluster of wheels. In another embodiment, each 



the surface. The 
lateral planes 
contacting modu] 
assembly and 
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ground-contacting member includes a pair of ajfridly adjacent and rotatably mounted 
arcuate element pairs. Related methods are^^so provided, including an indication 
system which modulates the pitch and ren^eJrition rate of an audible or tactile 
signal in accordance with speed and ojjientation of the vehicle, 

11 Claims, 59 Drawing figures 
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L29: Entry 4 of 4 File: USPT Aug 11, 1998 



DOCUMENT-IDENTIFIER: US 5791425 A 

TITLE: Control loop for transportation vehicles 



Application Filing Date (1) : 
19950607 

Detailed Description Text (41) : 

FIGS. 25-26 provide detail of a three-wheel cluster design for the embodiment of 
FIGS. 18-20. Each cluster 251a and 251b has its own drive motor 252a and 252b, 
which drives the cluster through a gear train . The wheels of each cluster are 
powered separately by a motor 253a for cluster 251a and by a motor 253b for cluster 
251b. The wheels within a given cluster 251a or 251b are driven synchronously by 
such cluster's motor 253a or 253b, as the case may be, through a radially disposed 
gear arrangement. A side view of the cluster 251a in FIG. 26 shows wheels 261a, 
261b, and 261c with associated drive gears 262a, 262b, and 262c, driven by 
respective idler gears 263a, 263b, and 263c, which in turn are driven by power gear 
2 64, which is turned by the shaft of motor 253a. 

Detailed Description Text (68) : 

FIGS. 39A-B, 40A-B, 41A-B, and 42A-C illustrate the sequences in a control 
arrangement, to permit a vehicle according to the embodiment of FIGS. 11-21 to 
achieve stair climbing in accordance a second embodiment. Four basic sequences of 
operation are involved in this embodiment: start; reset angle origins; transfer 
weight; and climb. This embodiment, among others, may be conveniently implemented 
in the control arrangement of FIG. 27. Block diagrams showing control algorithms 
for achieving these four sequences are shown in FIGS. 43 (start), 44 (transfer 
weight), and 45 (climb). (No motion is involved in the reset angle origins 
sequence, so no control algorithm is shown for this sequence.) FIGS. 39A and 39B 
illustrate orientation of the cluster in the start sequence. In this sequence, the 
cluster moves from its normal balancing position on two wheels (FIG. 39A) to a 
position (shown in FIG. 398) in which a first pair of wheels (one from each 
cluster) is on a first level and a second pair of wheels from each cluster is on 
the next stair. The angle values used in this description in connection with FIGS. 
39A through 42C are thos e resulting from application of the nominal stair and 
cluste-r- TffR^l^izes jjlv.eh in Table 1 above. In the start sequence, algorithm shown 
in FIG": 43, an input is provided of . theta . . sub . C ref as a function of time to the 
cluster block 4301; the function varies smoothly from the start to the finishing 
values. Alternatively, an input of . theta .. sub . PC ref can be provided in a similar 
fashion. Here the input of . theta sub . C ref is run through processor 4302 to 
compute the quantity ##EQU4## This quantity, along with . theta .. sub . C ref itself 
and .pi. are provided as inputs to summer 4303, which computes ##EQU5## and 
provides this quantity as the . theta .. sub . PC ref input to cluster block 4301. The 
cluster block 4301 is configured as in FIG. 34, except that . theta sub . PC ref is 
no longer fixed at .pi., but varies as just described. The balancing block 4304 is 
configured as in FIG. 33, but the joystick gains KIO and Kll are set to 0. The 
summer 4305 provides compensation to the pitch reading of the inclinometer in the 
same manner as described above in connection with FIG. 35, and the output of summer 
4305 is differentiated by differentiator 4306 to provide correction 
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of . theta . . sub. I in the manner described above in connection with FIG. 35, so 
corrected pitch inputs .theta. and .theta. are provided to the wheel balancing 
algorithm 4304. The inputs r . theta sub . wl and r . theta sub . wr to balancing block 
are also derived in the same manner as described above in connection with FIG. 35. 

Detailed Description Text (93) : 

At the pertinent instant abov e, the alg orithm uses sensor A to deterad'ne^jESel ^^^^^ 

vdi-stgn^e — to^ jt^he"!^^ e p^^ the^fact— thatlrrt'~;wi-ll, ta_ke_2-..pi^/_3 rot.ations of the 

cluster to get to the next step, an' d^€Re^fieel- -^Eadi-us--to ~cal-Gulat^^^ cfiltiS^ ratio . 
If sensor A reads out-of~range (no riser, ready to step onto a landing) , or a 
distance beyond a certain threshold (too far to riser, must go to balance mode 
first), it is noted that this is the last step; then the control goes to last step 
processing. This procedure is repeated for each successive step until the last 
step. 

Detailed Description Text (112) : 

FIG. 52 shows the mechanical details of the hip and knee joints. Both joints are 
mechanically identical. The motor magnet rotor 5211, acted on by stator 5212, turns 
a shaft 5213, mounted in bearings 522 and 5272. The shaft 5213 rotates the wave 
generator 5271, which is an approximately elliptically shaped piece, rotating 
within bearing 5272. The wave generator 5271 causes the harmonic drive cup 5262 to 
incrementally engage and disengage its teeth with the harmonic drive spline 5261. 
This process causes the thigh 483 to move with respect to the calf 486 or seat 
frame 481 with a very high reduction ratio. An electromagnetic power off brake 
having electromagnet 5281 and brake pad 5282 can be applied to the wave generator 
5271 to prevent the joint from rotating. This allows the motor to be turned off 
when the joint is not being actuated. A potentiometer 524 is geared through gear 
train 5241 to the harmonic drive cup 5262 to give absolute position feedback, while 
an encoder (not shown) is fixed to the motor shaft at position 523 to provide 
incremental position information. 
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